It is proved that when 8 fermions associated with the supersymmetries broken by the AdS 4 × CP 3 superbackground are gauged away by using the κ−symmetry corresponding equations obtained by variation of the AdS 4 × CP 3 superstring action are contained in the set of fermionic equations of the OSp(4|6)/(SO(1, 3) × U (3)) sigma-model.
Introduction
The motivation for studying IIA superstring theory on the AdS 4 × CP 3 superbackground comes from the AdS 4 /CF T 3 correspondence in the formulation by Aharony, Bergman, Jafferis and Maldacena [1] conjecturing that in the limit k 5 ≫ N ≫ 1 it describes gravity dual of the D = 3 N = 6 superconformal ChernSimons-matter theory with U (N ) k × U (N ) −k gauge symmetry. In contrast to the maximally supersymmetric AdS 5 × S 5 superbackground on which propagates the IIB superstring involved into the AdS 5 /CF T 4 correspondence [2] the AdS 4 × CP 3 superbackground preserves only 24 of 32 space-time supersymmetries that complicates the structure of the superstring action [3] and verification of the duality conjecture (for recent review see, e.g. [4] ).
However, within the AdS 4 × CP 3 superspace there exists a (10|24)−dimensional subsuperspace isomorphic to the OSp(4|6)/(SO(1, 3) × U (3)) supercoset manifold on which the 2d sigma-model can be constructed [5] , [6] using the supercoset approach elaborated to obtain the AdS 5 × S 5 superstring action [7] - [10] 1 . One of important properties of such a OSp(4|6)/(SO(1, 3) × U (3)) sigma-model is that its equations of motion are manifestly classically integrable [5] , [6] similarly to the AdS 5 × S 5 superstring case [12] . The OSp(4|6)/(SO(1, 3) × U (3)) sigmamodel action is known to arise from the complete AdS 4 × CP 3 superstring action [3] when 8 fermionic coordinates associated with the broken supersymmetries are gauged away. As usual when imposing the gauge conditions on the level of the action non-trivial equations of motions for the gauged out variables should not be lost. It was proved in [13] that to leading order in the fermionic coordinates parametrizing the OSp(4|6)/(SO(1, 3) × U (3)) supermanifold corresponding equations of the AdS 4 × CP 3 superstring constitute a subset of fermionic equations of the OSp(4|6)/(SO(1, 3)×U (3)) sigma-model. Here using that the OSp(4|6)/(SO(1, 3) × U (3)) sigma-model equations are formulated in terms of the osp(4|6) Cartan forms we give a parametrization independent proof i.e. to all orders in the fermionic coordinates.
Organization of this note is the following. After recalling the Z 4 −grading of the osp(4|6) superalgebra that is relevant to constructing geometric constituents of the OSp(4|6)/(SO(1, 3)×U (3)) superspace we prove that equations of motion corresponding to variation of the action of massless AdS 4 × CP 3 superparticle on 8 fermionic superspace coordinates associated with the supersymmetries broken by the superbackground in the limit when those coordinates are put to zero are contained in the set of fermionic equations for the massless superparticle on the OSp(4|6)/(SO(1, 3)×U (3)) supermanifold. The proof is then generalized to the case of AdS 4 × CP 3 superstring.
At the heart of group-theoretic approach to description of geometry of symmetric coset spaces G/H lies identification of the g/h coset Cartan forms with the vielbein components and of the stability algebra h Cartan forms with the connection 1-form of the manifold G/H. For the supercoset manifolds like OSp(4|6)/(SO(1, 3)× U (3)) one on which the classically integrable sigmamodels can be defined [12] , [14] - [17] important role is played by Z 4 automorphism of the isometry superalgebra g that generalizes Z 2 automorphisms of the isometry algebras of corresponding bosonic coset manifolds. So that the (anti)commutation relations of g can be cast into the
with all the generators divided into 4 eigenspaces according to their Z 4 eigenvalues
For the osp(4|6) superalgebra relevant Z 2 −graded form of so(2, 3) ∼ sp(4) and su(4) ∼ so(6) isometry algebras of AdS 4 = SO(2, 3)/SO(1, 3) and CP 3 = SU (4)/U (3) manifolds is given by the relations
and
The so(2,
Thus the g (0) eigenspace is spanned by the generators M m ′ n ′ and V a b , while g (2) by the generators M 0 ′ m ′ and T a , T a . Using the isomorphism between the osp(4|6) superalgebra and D = 3 N = 6 superconformal algebra that is the symmetry algebra of the ABJM gauge theory [18] one can span g (1) and g (3) eigenspaces by
where Q 
By analogy with the osp(4|6) generators they can be arranged in the form
where each summand takes value in respective eigenspace under the Z 4 grading
So that the Cartan forms G
generators are identified with the OSp(4|6)/(SO(1, 3)×U (3)) supervielbein bosonic components and fermionic Cartan forms (10) and c.c. are identified with the OSp(4|6)/(SO(1, 3) × U (3)) supervielbein fermionic components.
Accordingly Cartan forms for the g (0) generators
and Ω a b (d) are identified with the connection 1-form on the OSp(4|6)/(SO(1, 3) × U (3)) supermanifold.
constructed out of the world-line pullbacks of Cartan forms from the C (2) eigenspace, is by definition invariant under the OSp(4|6) global symmetry acting as the left group multiplication on G ∈ OSp(4|6)/(SO(1, 3) × U (3)). Action variation w.r.t. Lagrange multiplier e(τ ) produces the mass-shell constraint
Applicability of the supercoset approach implies that Ω τ a = 0 [5] , [3] so that
Variation of the action (11) is contributed by variations of the constituent so(2, 3)/so(1, 3) ⊕ su(4)/u(3) Cartan forms that can be obtained from the general expression
upon substitution in the second summand MaurerCartan equations for C (2) Cartan forms [19] 
Then taking the contractions of the Cartan forms (8) with the variation symbol i δ as independent parameters yields the set of superparticle equations of motion [20] .
Here we concentrate on the fermionic equations that can be brought to the form 
obey the relation
Similarly equations for Cartan forms corresponding to the generators from the g (3) eigenspace read
with
At the same time since the OSp(4|6)/(SO(1, 3) × U (3)) superparticle action comes about upon gauging away 8 coordinates from the broken supersymmetries sector in the action for massless superparticle on the AdS 4 × CP 3 superbackground [20] that can be viewed as the zero-mode limit of the AdS 4 × CP 3 superstring [3] or the mass-to-zero limit of the D0-brane [21] the equations of motion for gauged away fermions require special attention. It appears that they are non-trivial and can be brought to the form [20] 
Below we shall show that 8 equations (21) are contained in the set of equations (15), (19) . Consider in detail the system of equations (15). Applying rank 8 projection matrix
(23) Further using (18) yields that the system (23) is equivalent to 4 equations
coinciding with (21) . Analogously it can be shown that the system (19) includes equations
, [6] action in conformal basis for the osp(4|6)/(so(1, 3) × u(3)) Cartan forms can be written as [19] 
with the kinetic and Wess-Zumino Lagrangians given by
Fermionic equations of the OSp(4|6)/(SO(1, 3) × U (3)) sigma-model [5] , [6] can be cast into the following form [19] generalizing superparticle equations (15), (19) 
where
are (anti)self-dual world-sheet projectors and 12 × 12 matrices that now also bear world-sheet vector index i = (τ, σ) are defined as
Apart from these equations similarly to the superparticle case there remain non-trivial equations for 8 fermions from the sector of broken supersymmetries that can be brought to the form [22] 
In the remaining part of this section we shall show that they are contained in the set of fermionic equations (29), (30) of the OSp(4|6)/(SO(1, 3) × U (3)) sigmamodel. Recalling that the action of the projectors V ij ± on a vector can be factorized as
one can write Eqs. (29), (30) in the form
where now
that is similar to the superparticle equations (15), (19) . Note that application of the projectors V ij ± to the Virasoro constraints gives [19] 
generalizing the superparticle mass-shell condition (12) so that the matrices m ± µ ν can be shown to satisfy the relations
generalizing (18) . Thus repeating the analysis performed for the superparticle case we conclude that Eqs. (33) are contained in the system of OSp(4|6)/(SO(1, 3) × U (3)) sigma-model fermionic equations (29), (30).
Conclusion
We have proved that in the partial κ−symmetry gauge in which 8 fermionic coordinates corresponding to the supersymmetries broken by AdS 4 × CP 3 superbackground are set to zero equations of motion obtained by variation of the AdS 4 × CP 3 superstring action w.r.t to such coordinates are contained in the fermionic equations of the OSp(4|6)/(SO(1, 3) × U (3)) sigmamodel generalizing the argument of Ref. [13] . This provides yet another necessary consistency check of the OSp(4|6)/(SO(1, 3) × U (3)) sigma-model approach to the description of the certain sector of AdS 4 × CP 3 superstring dynamics and shows that in such a partial κ−symmetry gauge all the non-trivial equations of AdS 4 × CP 3 superstring can be reduced to those derivable from the OSp(4|6)/(SO(1, 3)×U (3)) sigma-model action.
The situation changes when the gauge condition is relaxed to allow non-trivial dynamics in the sector of broken supersymmetries. This lifts restrictions on admissible string motions imposed in the framework of the OSp(4|6)/(SO(1, 3) × U (3)) sigmamodel approach and also equations of motion for the fermions related to the broken supersymmetries become independent of those for the fermions associated with the unbroken supersymmetries of the background.
Both sets are involved in proving integrability of the AdS 4 × CP 3 superstring/superparticle equations beyond the OSp(4|6)/(SO(1, 3) × U (3)) supercoset [13] , [23] 2 , [22] , [20] .
